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I. 



INTRODUCTION 



The first duty of a military organization is accomplish- 
ment of mission. Today's peacetime mission for the Marine 
Corps is readiness. Only success in today's mission will 
provide victory for the Navy/Marine Corps team tomorrow. 

It is only the ready force that will enjoy both opportunity 
and victory. 

Readiness has three parts: men, money and materiel. 

Equipment readiness is the materiel-oriented blend of these 
three parts. Equipment readiness is a fundamental element 
in the development and projection of sea power. There is no 
rational doubt that to generate sea power equipment readiness 
must be included in policies, training and operations. 

The reorganization of logistic support structures in the 
Marine Corps is well underway. The new structures incorporate 
the lessons of recent combat described in Ref. 1. The admin- 
istrative overhead and layering of command levels of the 
logistic' support units has been reduced by the centralization 
of the control of logistical units. The logistic support 
systems of maintenance and supply have been developed and 
implemented, thereby providing a common system, asset visi- 
bility and more responsive control of systems operations. 

The ability of the logistic systems to respond to the 
increased volume of business associated with combat operations 
has been vastly improved. 
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The changes in organizational structure were developed 
in parallel with the changes in the logistics systems. As 
the logistic systems developed, the planned reorganizations 
were implemented, thus taking advantage of the new systems 
such as the Marine Corps Integrated Maintenance Management 
System (MIMMS) and the Supported Activities Supply System 
(SASSY) . These systems were designed to be able to accommo- 
date the new command and control structures of the reorgani- 
zation. The operators of these systems, however, continue to 
experience equipment readiness problems . Improvements are 
needed in these systems in those key areas known to and 
identified by the people operating the systems . 

Problems identified by the men in the field cut directly 
to basic needs. There is an immediate return value of 
improved equipment readiness in identifying these needs and 
applying fundamental solutions . The operators know the 
problems, want the changes and understand the need for simple 
solutions. However, the day-to-day operations managers do 
not have -the capability to do both their jobs and plan, 
organize, direct and control the development and implementation 
of .the needed changes. 

As a result of the new systems operating within the 
reorganized structure, the potentials and problems of this 
new relationship are being identified. After the changes 
needed in the system are identified, quantitative managerial 
techniques may be selected to correct these areas. The 
rapid development of quantitative managerial techniques in 
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the last 20 years provides a pool of technological resources 
from which methods for change may be selected. These methods 
are well known on the academic side but not well know to the 
day-to-day operational manager in the Fleet Marine Forces 
(FMF) . For this reason these methods have not been applied 
in a combined and directed manner in the FMF. 
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II. BACKGROUND 



A. GROUND EQUIPMENT MAINTENANCE ENVIRONMENT 

The FMF has been undergoing a series of evolutionary 
changes in its logistic support structure and its supporting 
systems during the past five years. Much of this effort 
concentrated on corrections to deficiencies identified during 
the logistic rigor of the Vietnam War. Four areas of logistic 
management that have changed in the FMF are: the organi- 

zational structures, supply, maintenance management and the 
readiness reporting systems . 

Organizational structures have undergone a change 
designed to shape the Tables of Organization (T/O's) more 
around the combat, combat support and combat service support 
structures as described in Ref. 2. Figure 1 outlines the 
common structures that have evolved. The consolidation of 
logistic support into modularized service support elements 
is characteristic of the reorganizational emphasis on equipment 
readiness support. 

The organizational emphasis on the centralization of 
logistic efforts is supported by the use of automated data 
systems for the processing of supply, maintenance and readi- 
ness evaluation data. The centralized logistic units of the 
FMF are more capable of coordinating these multiple informa- 
tion systems than were the decentralized structures. 

Maintenance management information has been centralized 
within the logistic units. The logistic units depicted in 
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Figure 1 correlate and report information to using units, 
major commands and Headquarters level organizations. The 
information consists of supply, maintenance operations, 
equipment readiness and historical data relating to equipment 
maintenance. Figure 2 shows the MAF structure and relation- 
ships involved in maintenance management under MIMMS . 

B. MAINTENANCE SUPPORT STRUCTURE 

Maintenance consists of those actions required to retain 
or restore equipment to a serviceable condition. Commonly 
included in this description of maintenance are inspection, 
testing, servicing, repair, replacement, rebuilding, 
serviceability classifications and reclamation. 

Maintenance services in the Marine Corps are governed 
by the logistic capabilities of the individual organizations. 
The Tables of Organization define for each organization 
their logistic capabilities. Three major categories of 
maintenance are divided into five echelons of maintenance 
to further define the maintenance capabilities of organiza- 
tions . The echelons define the time, tools, equipment, parts 
and personnel available, authorized and required for a 
maintenance function. The official description of the main- 
tenance structure in Ref. 3 is summarized in the following 
paragraphs . 

1 . Organizational Maintenance Level 

Maintenance performed, authorized and within the 
responsibility of an organization on its own equipment is 
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categorized as organizational. Two major types of main- 
tenance actions performed at the organizational and field 
maintenance levels are preventive and corrective maintenance. 
Preventive Maintenance (PM) is the effort to prevent or 
detect incipient equipment failures. Early detection is 
intended to reduce the downtime of equipment and improve its 
performance. Requirements for PM are focused at the first 
and second echelons of maintenance. Corrective Maintenance 
(CM) consists of those actions which repair, replace or 
adjust assemblies, subassemblies or defective parts. Two 
echelons within organizational maintenance are: 

a. First Echelon Maintenance - preventive care 
and cleaning, lubrication and minor testing repair done by 
the user or operator. 

b. Second Echelon Maintenance - actions performed 
by a trained member provided for that purpose in the using 
organization. 

2 . Field Maintenance Level 

Field Maintenance is that performed and authorized 
by specifically designated organizations in direct support 
of using organizations. Repaired items from this level are 
returned to the user. Two echelons within field maintenance 
are: 

a. Third Echelon Maintenance - actions performed by 
specially trained units in direct support to multiple using 
units. Select individual using units may, due to the 
peculiar and limited nature of some equipment, be authorized 
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to perforin their own third echelon repair. This echelon 
consists of part or module-type replacement. 

b. Fourth Echelon Maintenance - actions performed 
by specially trained personnel beyond the supported using 
unit's capabilities. The functions performed provide for 
repair of assemblies and subassemblies. 

3. Depot Maintenance Level 

Depot maintenance is the fifth echelon and is the 
repair of materiel that requires major overhaul or rebuild. 
Equipment repaired is returned to stock rather than to the 
user. 

C. SUPPLY SUPPORT STRUCTURE 
1. Historical Operations 

Unit, major command and task unit organizations have 
undergone a continuous evolution in adapting to new tactics 
and weaponry. The supply support process of these organi- 
zations has undergone two major changes since World War II. 
The first was from an all manual, multiple item requisition 
process to a single item requisition process which remained 
manual at the organic account level but was mechanized to 
an off-set punch card process at the service support level. 
The second change was to a central computerized process in 
each service unit and eliminated the manual record-keeping 
process in the organic units. 

The transition to a centralized process was not 
accompanied by a major stockage policy change. The policy 
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developed for expedient manual processing has continued 
through this evolution into the programs of the current 
Supported Activities Supply System (SASSY) . 

2. Supply Support Under SASSY 

Figure 3 depicts the position of SASSY in relation 
to sources of supply, the service unit and the supported 
using units. Management of the system is accomplished in 
the SASSY Management Unit (SMU) to which flow daily transaction 
reports for the maintenance of current asset records. 

Materiels flow from supply sources directly to the consuming 
supported using units and to the major command's general 
account warehouses. Excess assets are returned to the general 
account. ^ 

Requirements originating in the supported using units 
are reported to the SMU. The system's programs direct 
shipment from the general account or pass the requirement to 
the appropriate external sources. Receipts of assets are 
reported to the SMU along with issues and adjustments. The 
record updating for using units is performed on a post- 
posting basis, while the general accounts records are 
2 

maintained by pre- posting. Ancillary operations such as 



1 U. S. Marine Corps, FMF SASSY Accounting Manual, 

Volume I, Marine Corps Order P4400.122A , pp. 2-3, Headquarters 
Marine Corps, 1976. 

2 U. S. Marine Corps, FMF SASSY Accounting Manual, 

Volume II, Marine Corps Order P440Q.123B , pp. 2-3 thru 2-21, 
Headquarters Marine Corps, 1976. 
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Materiel Flow 



SASSY Support Structure 



Figure 3 
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stockage level computation, replenishment ordering, usage 
collection, reconciliation and records management are 
performed at the SMU. 

3 . Today's Stockage Policy 

The criteria for the establishment of a computer- 
produced requisition objective (RO) and reorder point (ROP) 
for consumable repair parts is four or more recurring demand 
transactions during the past twelve month period. The RO 
and ROP may be computed monthly. The levels of supplies that 
may be authorized for the general account are: 

Operating Level - Up to 60 days of supply for 

continental United States units 
Order Ship Time - Actual time based on the average 
number of days to first receipt 
with supply source backorder time 
excluded^ 

Safety Level - Not to exceed 50 percent of the 

authorized operating level's days 
of supply. 

These levels are combined for an ROP which equals the sum 
of order ship time and safety level and an RO which equals 

4 

ROP plus operating level. 



^Stockage policy assumes the source of supply has assets 
on hand and attempts to exclude source leadtime from 
computations. (MCO P4400.123B) 

^Marine Corps Order P4400.123B, ojp. cit . , pp. 6-3 
through 6-5. 
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The current criteria of four movements in twelve 



months for stocking any consumable item is at present under- 
going a test for possible revision. The idea being tested 
is to group items by unit price and have progressive sets 
of stockage criteria. The criteria sets are intended to 
make it easier to qualify a lower, rather than higher, price 
item for stockage and retention as a stocked item. The 
basic logic for this approach is that since approximately 
85 percent of the parts required for repair of combat essen- 
tial equipment (not operationally ready supply - NORS) have 
a unit price of less than $50, a more intensive stockage of 
these low-priced items should increase supply support per- 
formance. An increase in the supply support for NORS items 
is directly relateable to equipment readiness improvement. 
Currently the results of this policy test will not be known 
until April 1978. 5,6 

4 . Performance Today 

The accuracy of a performance measurement is often 
blunted by day-to-day operations which require the manager 
to choose less than optimal actions in order to satisfy 
current mission demands. However, the overall level of 
performance does indicate a general direction and the quality 
of system policies. 



5 Lapella, Patrick J. , Supply Analyst, Headquarters Marine 
Corps, Letter, Subject: Proposed Stockage Policy for USMC , 

May 1977. 

6 Schaf f er , Raymond, Colonel, Head, Logistics Plans and Policies, 
Headquarters Marine Corps, private conversations, April 1977. 
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Under the current stockage policy the non-availability 
of items with computed RO's is depicted in Figure 4. Non- 
availability is that percent of the total RO items which 
have zero asset on hand at a specified time. Figure 4 
represents the recent non-availability record for the 
general account in the II Marine Amphibious Force (II MAF) 
at Camp Lejeune. 7 

The RO item fill rate for the II MAF general account 

g 

is presented in Figure 5. The fill rate is the percent 
of times that requirements for RO items were completely 
satisfied from assets on hand in the general account upon 
initial processing of the requisitions. 

Extraordinary and intensive management efforts 
during June and July 1977 at the II MAF SMU were able to 
change the July non-availability of RO items to 19.2 percent 

9 

and the fill rate to 71.5 percent. 



7 II MAF SASSY Management Unit, Balance Analysis General 
Account Balance File Report , October 1976 thru March 1977. 



8 II MAF SASSY Management Unit, General Account Performance 
Reports , October 1976 thru March 1977. 



9 Schamay , Richard, Lt. Colonel, Officer in Charge II 
MAF SASSY Management Unit, Camp Lejeune, private conversations, 
June thru September 1977. 
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III. PROBLEM 



A. STATEMENT OF THE PROBLEM 

The ground equipment materiel management process should 
be improved. The improvements must consider appropriate 
economical constraints and be tailored to be useful to the 
managers in the operating forces . These improvements should 
not add any new requirements or workload on the operational 
manager. The improvements should be aimed at helping the 
commander resolve his equipment readiness responsibilities. 

The problem statement is: Define methods for improving 

the ground equipment readiness of units, considering both 
the mission of the unit and an appropriate economic readiness 
posture for the units. 

B . CONSTRAINTS 

Methods identified to improve equipment readiness must 
meet three requirements. First, the technology must exist 
and not create any unusual financial problems which would 
block their use. Second, existing data bases and supporting 
programs must not be altered beyond simple modular replace- 
ments. Third, changes to implement the methods must not 
increase the workload of the field operator by requiring 
his work to be expanded into areas in which he is not 
presently involved. 
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C . METHODOLOGY 



A survey of selected officers responsible for the opera- 
tion of the logistic support system of the FMF was completed. 
The purpose of the survey was to identify areas of equipment 
readiness which the field operators believed needed improve- 
ment in order to enhance equipment readiness in the FMF. The 
survey was directed toward developing a general consensus 
among the participants on equipment readiness goals needing 
improvement . 

An analysis of the goals was then performed to identify 
where quantitative managerial techniques could assist in 
the attainment of the goals. Two general areas for study 
were developed. The first dealt with improvement of the 
use of personnel in the logistic system. The second area 
dealt with identification of FMF stockage policy elements 
that could be adjusted to improve the policy's equipment 
readiness impact and the responsiveness of the supply 
support system. 
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IV. IDENTIFICATION OF GOALS TO 
IMPROVE EQUIPMENT READINESS 



A. BACKGROUND 

A survey was conducted in three phases during the 
period April through July 1977. Phase one was a request 
for the nomination of objectives to be improved; phase two 
was the ranking of the ten most popular objectives; finally, 
after having studied an analysis of the first ranking process, 
the participants performed a third phase for the final 
ranking of the ten objectives. Copies of each phase's 
correspondence are in Appendix A. 

The officers selected to participate in the survey were 
picked based upon experience, knowledge of the FMF logistic 
system, current assignments and the author's personal 
assessment of their ability to be objective. The following 
is a rank-ordered list of the twenty-eight officers who 
participated in the survey : 



Rank Number 

General 2 

Colonel 9 

Lt. Colonel 7 

Major 7 

Captain 3 



B. PROBLEM 

The problem for the survey was to identify areas of 
operation in the Marine Corps ' logistic support system that 
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need improvement in order to enhance the equipment readiness 
of the FMF. The observation of this need was to be made by 
the personnel most concerned with the day-to-day operation 
of the logistic system. 

C. IMPLEMENTATION 

1. Approach 

The survey of areas needing improvement in the 
logistic system was done by mail. The survey required the 
completion and return of pre-printed reply forms. Partici- 
pants initially could identify three areas which each 
believed needed the most improvement in order to enhance 
equipment readiness. The subsequent rankings of objectives 
by the participants required the ordering of the objectives. 
This ordering process allowed each participant to rank all 
or only those objectives he believed he was competent to 
evaluate. Additionally, the participants were able to identify 
multiple objectives as being tied for a specific numerical 
rank, such as ' two objectives being tied for first place. 

2 . Phase One 

The first requirement was for each participant to 
nominate three specific objectives which, in his opinion, 
should be accomplished in order to improve ground forces 
equipment readiness. Each of these objectives was to be 
scaled by the participant to indicate each objective's value 
toward improving equipment readiness. 

The objectives nominated by the participants were 
evaluated to identify the top ten objectives on the basis 
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of frequency of nomination and mean value assigned by the 
participants. The nominated objectives were sequenced by 
number of replies. The degree of agreement was indicated 
by the mean and the standard deviation of the participant- 
assigned values for each reply. Appendix A's correspondence 
of May 1977 contains a listing of the top ten objectives 
and their associated histograms and data which were generated 
based on the replies in phase one. 

The following is a listing of the top ten objectives 



identified during phase one: 



Ob j . No . 
1 



2 



3 



4 



Description 



Increase and improve Military Occupational 
Specialty (MOS) training for maintenance 
and supply personnel. Included are: 

a) teach mechanics how to analyze problems 

b) teach the skills necessary for performance 

c) teach managerial skills to supervisors 

Increase command interest in materiel and 
maintenance management programs. Included 
are: 

a) developing dedicated personal involvement 

b) optimal integration of supply and 
maintenance resources in a command 

c) increased awareness of first and second 
echelon responsibilities 

Increase the effective use of supply and 
maintenance personnel. Included are: 

a) maintain minimum 50 percent manning level 

b) require 75 percent of personnel's time to 

be used for supply and maintenance activities 

c) match equipment maintenance requirements 
with availability of personnel 

d) enhance operator pride in equipment 

Revise the stockage criteria for repair parts 
to improve the demand fill rate. Included are: 

a) consideration for end item application 

b) availability at first part source greater 
than 75 percent 

c) use of economic order quantites 
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5 



Increase use of all materiel assets in 
support of maintenance. Included are: 

a) use of prepositioned war reserve materiel 
(mountout) for high priority Not Operational 
Ready-Supply (NORS) 

b) greater use of Operational Readiness Float 
assets and the Replacement and Evacuation 
programs 

c) use of a peacetime loan pool to reduce 
equipment turbulence in loaning units 

6 Increase the use of maintenance engineering 
analysis to improve poor performance parts. 
Included are: 

a) use of "reverse engineering" 

b) use of more accurate replace versus repair 
criteria 

7 Increase the effective use of equipment. 

Included are: 

a) limit equipment use to field operations, 
deployment and training 

b) store non-used Table of Equipment items 
in a Marine Corps Logistic Support Base 
maintenance program 

8 Increase supply system responsiveness. 

Included are: 

a) more correct and timely requisitioning 

b) more intensive SMU management of accounts 
and items 

c) centralized repair part support at Force 
Service Support Group 

9 Better match of funding with requirements. 
Included are: 

a) adequate funding for stockage criteria 

b) units funded to cover repairs 

10 Improve equipment specifications and acceptance 

test in the acquisition process. Included 
are: 

a) emphasis on maintainability 

b) emphasis on supportability 

3. Phase Two 



The results of phase one, both the listing of the top 
ten objectives and their statistical analysis, were provided 
as goals to each participant. The participants were requested 
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to evaluate these goals considering their original ideas 
and the opinions of others as reflected in the top ten 
listing and statistics. 

Phase two obtained rankings from the participants 
of the relative importance of each goal. The objective of 
phase two was to develop for the participants, from their 
rankings, a scaled quantitative position listing of the 
goals. This was done by using programs developed and des- 
cribed in Ref. 11 as a variation of the Ford procedure. This 
procedure allows for increased validity in rankings by 
allowing each participant to rank only those goals which he 
believed he was confident to judge and to include ties 
between goals that he believed had the same rank. Figure 6 
is the scaled preference chart produced by using the Ford 
procedure programs on phase two rankings . 

The command interest objective was assigned 100 
and the other objectives were scaled in relation to this top 
objective. The resultant diagram in Figure 6 provides a 
composite interval ranking of objectives based on the 
opinions of all the participants. 

Table 1 is a Win/Loss Matrix of the goals. The 
rows of the matrix indicate the number of times the row 
goal was considered more important than each column goal. 
Conversely, the columns indicate the number of times the 
column goal was considered less important than the row goal. 

The matrix data shows the preference and non-preference between 
individual goals based on the sum of all comparisons made by 
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Goal 


Definition 


Rating 


1 


Improved training 


56.2 


2 


Command interest 


100.0 


3 


Use of personnel 


59.6 


4 


Revised stockage criteria 


43.8 


5 


Maximize use of materiel 
assets 


16.8 


6 


Improve maintenance 
engineering analysis 


12.8 


7 


Maximize effective use 
of equipment 


15.6 


8 


Supply responsiveness 


26.0 


9 


Better funding 


17.7 


10 


Improve equipment 
specifications 


15.8 



Goal 2 
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Phase Two Preference Chart 



Figure 6 
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2 

1 

3 

7 

10 

9 

4 

8 

5 

6 

Sum 

Los; 



2 


1 


3 


7 


10 


9 


4 


0 


14 


16 


21 


19 


20 


12 


6 


0 


10 


18 


19 


15 


11 


5 


8 


0 


19 


17 


15 


12 


1 


4 


3 


0 


13 


10 


7 


4 


5 


5 


10 


0 


13 


8 


1 


9 


8 


12 


10 


0 


6 


9 


11 


10 


14 


13 


16 


0 


4 


7 


5 


13 


14 


7 


6 


3 


7 


4 


13 


13 


12 


5 


3 


3 


3 


7 


7 


10 


4 


36 


68 


64 


127 


125 


118 


71 









Sum 

Wins 


Percent 

Won 


8 


5 


6 






17 


19 


18 


156 


81.3 


15 


17 


18 


129 


65.5 


17 


17 


15 


125 


66.1 


8 


6 


10 


62 


32.8 


7 


9 


9 


70 


35.9 


9 


11 


10 


76 


39.2 


11 


18 


14 


116 


62.0 


0 


15 


14 


85 


47.0 


6 


0 


12 


75 


38.3 


6 


9 


0 


52 


30.2 


96 


121 


120 


946 





Phase Two Win/Loss Matrix 



Table 1 
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the participants. These individual goal comparisons 
generally support the ratings shown on the scaled preference 
relationships of the goals in Figure 6. 

The rankings of the participants in phase two were 
correlated by participant seniority. Four classes of 
participants were developed: 

1. All 

2. Generals and Colonels 

3. Lt. Colonels 

4. Majors and Captains 

The matrix of Pearson Correlation Coefficients that was 
produced by the SPSS programs is in Table 2. The matrix 
demonstrates the degree of agreement between each of the 
different participant class rankings of the goals. The 
matrix shows both the correlation coefficients and their 
associated levels of significance. Table 2 demonstrates 
a decrease of correlation between the class rankings as 
seniority decreases. 

The overall assessment of phase two is that the 
main area needing improvement related to people. The top 
three goals require an improvement in command interest, 
more effective use of personnel and improvement in occu- 
pational training of personnel. The next two goals dealt 
with the materiel side of the logistic system calling for 
improved stockage criteria and increased supply system 
responsiveness . 
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1 









All 


Gen/Col 


Lt. 


. Col 


Maj/Cpt 


All 


C 


= 


1.0000 


C 


= 


0.9257 


C 


= 


0.8945 


C 


= 


0.8321 




S 


= 


0.001 


S 


= 


0.001 


S 


= 


0.001 


S 


= 


0.001 


Gen/Col 


C 


= 


0.9257 


C 


= 


1.0000 


C 


= 


0.8139 


C 


= 


0.6635 




S 


= 


0.001 


S 


= 


0.001 


S 


= 


0.002 


S 


= 


0.018 


Lt. Col 


C 


= 


0. 8945 


C 


= 


0.8139 


C 


= 


1.0000 


C 


= 


0.5474 




S 


= 


0.001 


S 


= 


0.002 


S 


= 


0.001 


S 


= 


0.051 


Maj/Cpt 


C 


= 


0.8321 


C 


= 


0.6635 


C 


= 


0.5474 


C 


= 


1.0000 




S 


= 


0.001 


S 


= 


0.018 


S 


- 


0.051 


S 


= 


0.001 



* C = correlation, S = significance 



Phase Two Pearson Correlation Coefficients Matrix 



Table 2 
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